Project planning is the important task in many areas like construction, resource allocation and many. A sequence of activities has to be performed to complete one task. Each activity has its unique processing time and all together to identify the critical activities which affect the completion of the project. In this paper the probabilistic and deterministic models to determine the project completion time and also the critical activities are considered. A case study on building construction project has been performed to demonstrate the application of the above said models. The two project scheduling namely PERT and CPM are used to determine numerically the different types of floating times of each activity and hence determined the critical path which plays an important role in the project completion time. Also a linear programing model has been developed to reduce the project completion time which optimize the resource allocation. To apply these techniques numerically the primary data from a housing project company in a metropolitan city has been taken, the network diagram of the activities involved in the building construction project has been drawn and the results are tabulated.
I. INTRODUCTION
A project consists of various activities which are mutually relative. There is a certain order to implement each activity before completing it. Some of the activities are independent to other activities and can be started right away while some other activities are dependent on completion of preceding activity or done simultaneously. Planning and scheduling are important aspects in project management. Network scheduling is an effective technique widely used in planning and scheduling of projects especially in construction projects. Nowadays housing construction project are common. Building a house within reasonable budget and in short time can be difficult without any planning. Good scheduling can effectively help in construction project management. Network scheduling will help construction companies (engineers) to finish their task in time and within reasonable budget. In network scheduling, PERT (Project Evaluation and Review Technique) and CPM (Critical Path Method) are valuable techniques used in planning, scheduling and controlling of construction projects. These techniques are used to calculate the earliest start, earliest finish, latest start, latest finish, and different types of float for each activity, hence thereafter to calculate the critical activities and critical paths. These techniques are used to provide analytical means for scheduling the activities by defining the project activities, their precedence relation-ships and their specific time requirements. Dhirendra Rao (1978) explained the application of project scheduling in two main services of knowledge information center namely abstracting services and referencing services and concluded that balancing and completion of project on time would be optimized using these techniques. Gerald (1986) The main objective of this paper to minimize the schedule time and the cost for completion of the project with adequate resources. In this paper, the project scheduling techniques CPM and PERT are used efficiently to optimize the cost and the time required to construct a house in a metropolitan city. CPM is used to produce a graphical representation of the project and hence find the critical activities which have to be focused more on completion of project in time. These critical activities form the critical path. PERT is used to calculate the project completion time, by considering the probabilistic model of the construction project. To reduce the duration of any project, a method called project crashing is used. It is done by reducing the duration of each critical activity.
II. CONSTRUCTION OF NETWORK DIAGRAM
The sequences of activities involved in the projects are listed out to draw the network diagram. To draw the network diagram of the project the precedence relationship of the activities are to be determined. Network diagram is the graphical representation of activities that have to be attempted and completed to execute the project. Arrows and circles are the two symbols used to draw the network. Arrows are used to represent the activities. Each activity is preceded and succeeded by an event, represented by numbered circles and are referred as tail event and head event respectively. Preceding activity is an activity which must be finished before starting the next activity. Succeeding activity is an activity which must begin only after the completion of preceding activity. Any two events are joined only by one activity. If any two activities have same tail event or head event then a dummy activity would be introduced by dotted arrow line. Clearly it is an imaginary activity and is not a part of the project activities. In the network diagram the events are numbered from left to right by using Fulkerson's rule. For numerical study a house construction project in a metropolitan city has been considered and the corresponding data produced in Table 1 The precedence relationship for the activity is A < B; B < C; C< D; D < E; E < F; F < G; G < H; H < I; I < J; J < K; K < L; L< M; M < N; N < O; O < P; I, J, P < Q; Q < R; N, M <S; S < T; Q<U; N<V;O< W; U < X
Using the precedence relationship given in equation (1) the network diagram of the project has been prepared and given in Figure 1 . 
III. ESTIMATION OF ACTIVITY TIMES

Deterministic model:
CPM is a deterministic model whose results have some certainty. By using this deterministic model the different time estimates and floats for each activity have been determined by using to computation techniques namely forward pass computation and backward pass computation. Using forward pass computation ES ( 
Probabilistic model:
The three time duration of each activity namely optimistic, most likely and pessimistic time are considered. The expected time and variance for each activity are given t e = (t 0 +4t m +t p )/6 (6) Variance=((t p -t 0 )/6) 2 (7) Sum of variance of all critical activities will give variance of total time of the project. Table 3 gives the probabilistic data for the construction project and the estimated variance and average time. 
IV. DETERMINATION OF CRITICAL ACTIVITIES AND CRITICAL PATH
Any activity whose total float is zero has been considered as critical activity. The path connecting the critical activities forms the critical path. These critical activities delay would affect the project on time completion. The activities which are having positive value as total float would not affect the project complete if the activities are delayed. For the construction project from Table 2 The total estimation time of the project has been calculated as 94 days. The probability to delay the project for 4 more days has been estimated as 83%.
V. TIME-COST TRADE-OFF
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VI. CONCLUSION
By using deterministic and probabilistic technique in construction project, the project duration and cost are optimized. Initially the project duration was 120 days. After applying these techniques the project duration has been reduced to 94days. Using linear programming model the project duration of 94 days has been crashed to 90 days. This paper concludes that CPM and PERT techniques are useful for the optimizing time schedule of any construction project. The complexity of this model increases when more activities are considered and their precedence relationship is complicated. While preparing the network diagram less number of dummy activities increase the computation time and also the probabilistic model is mostly preferable by all the construction based companies as the activity durations are mainly depend on the workers, the raw materials arrival and other circumstances.
